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Osseous anchoring implant with a polvaxial head and method for 

instaliinq the impiant 

The present invention relates to an Implant providing osseous 
anchorage in a vertebra, for example to anchor an osteosynthesis device. 
5 This implant has a polyaxial head allowing to receive, in a plurality of angular 
positions, a bar linking several implants. The present invention also relates to 
a method for installing the implant, in particular to perfonn a reduction of a 
spondylolistesis (i.e., a jutting out of a vertebra with respect to the adjacent 
vertebrae). 

10 It is known, in the prior art, to fix a plurality of implants, each to a 

vertebra, and to connect them together with a bar or a plate, fixed to each 
implant, along the vertebral column, so as to maintain or correct the rachis. 
These implants are generally fixed to the vertebrae, either via screwing of a 
threaded part of the implant in a vertebra, or by fixing of a hook of the implant 

IS onto a vertebra. The implants known to the prior art are equipped with a 
fixation channel, at the head, allowing to fix the bar or plate into a duct. 
Sometimes, a lateral aperture allows introducing the bar via the side of the 
duct. 

The international patent application WO 03/049629 shows an implant 
20 with polyaxial head allowing to orient the bar in different positions before 
fixing it, these positions being restricted by a determined clearance of the bar 
around the axis of the implant and/or around the axis of the duct, thanks to a 
ball and socket connection. This polyaxial system allows to simplify the 
positioning of the bar and to reduce the constraints exercised by the implant 
25 on the bar, but offers a limited number of levels of movement (i.e., a limited 
freedom of motion of the various elements of the implant with respect to each 
other). 

On the other hand, the implants known in the prior art generally allow 
to completely reduce a spondylolistesis of the rachis but do not allow to 
30 partially reduce it, a spondylolistesis reduction consisting in a repositioning of 
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the vertebra in the axis of the adjacent vertebrae in the vertebral column. Yet, 
in Sonne cases, it is necessary to only partially reduce a spondylolistesis or to 
control, during implantation, the reduction level of the spondylolistesis. 

The international patent application WO 00/15125 mentions that an 

s implant with polyaxial head allowing to orient the bar in different positions 
before fixing it. However, the different embodiments of this implant in the 
prior art have the inconveniences, when the bar is inserted into its duct, of 
either not offering all the possible levels of movement, or of not allowing to 
continue to screw the implant into the vertebrae. 

10 The object of the present invention is to overcome these 

inconveniences in the prior art by proposing an implant for osseous 
anchoring allowing to restrict the constraints exercised on the rachis during a 
correcting of the latter and to control the reduction level of a spondylolistesis. 
This object is reached through an implant of osseous anchoring 

15 comprising a body equipped with osseous anchoring means and a head 
bearing fixation means capable of receiving and fixing at least one bar, in 
particular of osteosynthesis, the head of the implant being traversed by at 
least one duct receiving the bar through a lateral aperture and by a threaded 
channel having an axis not parallel to the axis of the duct and receiving a 

20 fixation screw of the bar, the implant being characterised in that it comprises 
fixation means of the head on a part of the body of the implant extending 
along the osseous anchoring means, these fixation means of the head 
consisting in a portion of the head which forms a ring into which is inserted a 
fixation olive threaded onto the part of the body of the implant extending 

25 along the osseous anchoring means and allowing, prior to blocking and 
fixing, at least a determined clearance of the head around at least one axis 
not parallel to the axis of symmetry of the osseous anchoring means, and in 
that the fixation screw of the bar comprises a ball and socket at its base 
allowing at least a determined clearance of the bar around at least one axis 

30 parallel to the duct axis, the fixation means of the head and the ball and 
socket of the fixation screw of the bar allowing a determined clearance of the 
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head around the axis of symmetry of the osseous anchoring means, even 

when the bar is inserted into the duct. 

According to another feature, the inside diameter of the ends of the 

duct of the head is greater than the inside diameter of the centre of the duct, 
5 which confers a widened out profile to the duct allowing, in association with 

the ball and soclcet at the base of the fixation screw, a determined clearance 

of the bar around the axis of the duct. 

According to another feature, the head is equipped with a ring, which 

is placed on the other side of the head in relation to the duct, and in that the 
10 part of the implant extending along the osseous anchoring means, which is 

threaded through a fixation olive, itself threaded through a ring, is cylindrical 

and threaded and extends, widening out from the cylindrical part towards the 

anchoring means, by a tapered part, complementary of a tapered internal 

surface of the fixation olive which is sectioned at a point along its entire 
15 height. 

According to another feature, the external surface of the fixation olive 
is convex and complementary of a concave Intemal surface of the ring, the 
extemal diameter of the olive being slightly less than the intemal diameter of 
the ring, so that the olive, compression inserted into the ring thanks to the 
20 section of the olive along its entire height, allows a retaining of the head on 
the olive, whilst allowing the orientation and the detemnined clearance of the 
head around at least one axis parallel to the axis of symmetry of the osseous 
anchoring means. 

According to another feature, a nut has, along its entire height, a 
25 threaded drilling intended to be screwed to the cylindrical part of the Implant 
which is threaded so as to initially provoke, efther the rise of the body of the 
implant up to the bar, or the descending of the olive and the head onto the 
body of the implant, according to the relative positions of the head, the olive 
and the body in relation to the bar, then secondly, the leaning of the olive on 
30 the tapered part of the implant, which engenders the expansion of the fixation 
olive, and thus the blocking of the head in the desired position. 
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According to another feature, the nut is equipped with flats capable of 
co-operating with a tool adapted to the screwing of the nut to the threaded 
cylindrical part of the implant. 

According to another feature, the osseous anchoring means are a 

5 hook. 

According to another feature, the osseous anchoring means are a 
threaded part. 

According to another feature, the cylindrical part of the body of the 
implant is equipped, at its end opposite the osseous anchoring means, with a 
10 blind hole with six faces capable of co-operating with a tool adapted to the 
screwing of the implant. 

According to another feature, the ball and socket of the fixation screw 
of the bar comprises a flat at its base. 

According to another feature, the flat at the base of the ball and socket 
15 of the fixation screw of the bar consists In a disc prominent at the periphery of 
the bail and can be used as a stop limiting the movement of the ball in 
relation to the fixation screw of the bar. 

According to another feature, the ball and socket at the base of the 
fixation screw of the bar is associated with a mobile base located between 
20 the bar and the duct in a housing in the duct, this base facilitating, prior to 
blocking and fixing of the bar, the detemrilned clearance of the bar around at 
least one axis parallel to the axis of the duct. 

According to another feature, the mobile base has formal Irregularities 
co-operating with formal irregularities of the duct, so as to restrict the 
25 movement of the base in its housing and therefore restrict the clearance of 
the bar around the axis parallel to the axis of the duct. 

Another object of the invention is to propose a method for installing the 
implant according to the invention. 

This object is reached via a method for preparing out with the body 
30 prior to the implanting of an osseous anchoring implant comprising a 
threaded part extended by a smooth tapered part itself extended by a 
threaded cylindrical part, said cylindrical part being threaded through a 
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fixation olive itself threaded in a head equipped with a duct receiving an 
osteosynthesis bar by a lateral aperture and with a channel receiving a 
fixation screw provided with a ball and socket at its base, the fixation olive 
and the head being retained by a nut screwed to the cylindrical part, the ball 
s and socket being provided, at its base, with a flat consisting in a disc which is 
prominent at the periphery of the base of the ball and can thus be used as a 
stop limiting the rotation of the ball in relation to the fixation screw, the 
method being characterised in that it comprises at least the following 
successive steps: 

10 - the insertion of the bar, via the lateral aperture, into the duct in which 

it is at least retained via a partial screwing of a fixation screw; 

- the positioning of the flat at the base of the ball as a stop in the duct, 
on its intemal surface opposite to the lateral aperture, in order to prevent a 
rotation of the bar in the duct, thanks to the contact of this flat of the ball with 

15 a flat on the bar and, consequently prevent, the descending of the head in 
relation to the bar; 

- the partial screwing of the nut on the cylindrical part of the implant, so 
that the nut comes into contact with the fixation olive, so as to prevent a 
disengagement of the fixation olive and the head from the cylindrical part of 

20 the implant, whilst allowing the movement of the head of the implant around 
at least the axis of symmetry of the osseous anchoring means, in the 
expectation of the screwing of the osseous anchoring means which will 
provoke the rise of the body and the vertebra, followed by the screwing of the 
nut, which will end the rise of the body and the vertebra and will then block 

23 the head and the body in the desired position. 

According to another feature, the method comprises at least the 
following successive steps: 

- the insertion of the bar, via the lateral aperture, into the duct in which 
it is at least retained via a partial screwing of a fixation screw; 

30 - the positioning of the fiat at the base of the ball as a stop in the duct, 

on its intemal surface opposite to the lateral aperture, in order to prevent a 
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rotation of the bar in the duct, thanl<s to the contact of this flat of the ball with 
a flat on the bar and, consequently prevent, the descending of the head in 
relation to the bar, 

- the partial screwing of the nut on the cylindrical part of the implant, so 
s that the nut comes into contact with the fixation olive, so as to retain the 

vertical position of the cylindrical part of the implant, in relation to the head, 
whilst allowing the movement of the head of the implant around at least the 
axis of symmetry of the osseous anchoring means, in the expectation of the 
complete screwing of the nut which will provol<e the rise of the body and the 

10 vertebra and will then block the head and the body in the desired position. 

According to another feature, the steps of the partial screwing of the 
fixation screw and the positioning of the fiat at the base of the ball as a stop 
in the duct, on its internal surface opposite to the lateral aperture, can be 
replaced by a step of a complete screwing of the fixation screw, so as to 

15 prevent any movement of the ball and the bar and, consequently, prevent the 
descending of the head in relation to the bar. 

Other features and advantages of the present invention will be clearer 
upon reading the description thereafter with reference to the annexed 
drawings, wherein: 

20 -figure 1 represents a blown-up perspective view of the osseous 

anchoring Implant according to a first embodiment of the Invention; 

- figure 2 represents a side view of the osseous anchoring implant 
according to the embodiment of figure 1 ; 

-figure 3 represents a blown-up perspective view of the osseous 
25 anchoring implant according to another embodiment of the invention; 

- figure 4 represents a side view of the osseous anchoring implant 
according to the embodiment of figure 3; 

- figure 5a represents a perspective view of an embodiment of the 
head of the osseous anchoring implant with the section planes B-B and C-C 

30 of figures 5a and 5b, respectively, figure 5c also representing the fixation bar 
and the fixation screw equipped with a ball and socket connection at its base; 
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- figures 6a and 6b represent sectional views, respectively, according 
to the axis of the duct and according to an axis perpendicular to the axis of 
the duct, of the head of the osseous anchoring implant equipped with the 
fixation bar and the fixation screw equipped with a ball and socket connection 

s at its base and associated with a mobile base. 

The osseous anchoring implant according to the invention comprises 
four elements: a body (1), a head (2), a fixation olive (3) and a nut (4). The 
body (1) of the implant comprises, at its upper end, a cylindrical part (10) 
and, at its lower end, osseous anchoring means (11) for anchoring in a 

10 vertebra. The cylindrical part (10) is threaded on its external wall. The 
cylindrical part (10) and the anchoring means (11) are linked via a smooth 
tapered part (12), whose transversal section increases between the 
cylindrical part (10) and the anchoring means (11). The weakest section of 
the tapered part (12) is substantially equal to the transversal section of the 

15 cylindrical part (10). The cylindrical part (10), the tapered part (12) and the 
anchoring means (1 1 ) constituting the body (1 ) of the implant are placed 
according to a first axis (Ai). 

The head (2) of the implant comprises a duct (20) allowing to receive a 
bar (7), which links several implants together within the context of an 

20 osteosynthesis device so as to retain, support or correct the rachis when the 
implants are screwed in vertebrae. The head (2) of the implant is called 
polyaxial as it has several levels of free movement, thanks to the fact that it is 
fixed to the body (1) by a ring (21) clamping a fixation olive (3) constituted of 
a ring with a tapered and smooth internal wall, complementary of the smooth 

25 tapered part (1 2) of the body (1 ) of the implant. The extemal wall of the olive 
(3) is convex and complementary of the internal surface of the fixation ring 
(21 ) of the head (2). This freedom of movement of the head (2), in relation to 
the body (1) of the implant, consists in a rotation or a combination of several 
rotations according to three axes substantially perpendicular to one another, 

30 particulariy visible in figure 2 and passing through the geometric centre of the 
olive (3). The polyaxial head (2) thus has a determined clearance around at 
least one axis not parallel to the axis (Ai) of symmetry of the osseous 
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anchoring means (11). This clearance is due to the fact that the head (2) is 
free in rotation around the axis (Ai) of the body (1), In rotation around the 
axis (A2) of the head (2), substantially perpendicular to the axis (Ai) of the 
body (1) of the implant, and In rotation around the axis (A5), substantially 
5 perpendicular to the axes (Ai) of the body (1 ) and (A2) of the head and 
parallel to the axis (A4) of the duct. This freedom of rotation of the head (2) 
around these axes (Ai, A2 and A5) allows a determined clearance of the head 
(2), in whatsoever direction, around osseous anchoring means notably 
constituted of the body (1 ) of the implant. This clearance allows the head (2), 

10 in the absence of the fixation bar (7), to follow a circular ring centred on the 
olive (3) and bearing a shape substantially identical to the extemal surface of 
the olive (3) and therefore take whatsoever position In this ring, in relation to 
the olive (3). The head (2) is equipped with a lateral aperture (23) allowing to 
introduce the bar via the side of the duct (20). The head (2) also comprises a 

15 channel (22) of axis (A3), not parallel (for example substantially 
perpendicular) to the axis of the duct (20). This channel (22) is threaded so 
as to receive a fixation screw (5) of the bar (7). The head (2) Is also 
equipped, on the other side of the latter in relation to the duct (20), of a ring 
(21) whose internal surface Is concave, smooth and complementary of the 

20 convex and smooth extemal wall of the fixation olive (3). In relation to the 
bar (7), the intemal surface of the duct (20) is sufficiently large to allow some 
clearance of the bar (7) in the duct (20). 

According to an embodiment of the invention, the fixation screw (5) of 
the bar bears, at its end located on the side of the bar (7), a mobile and 

25 articulated element, called ball and socket (52), as that described In the 
international patent application WO 03/049629 filed by the applicant. The ball 
and socket (52) consists In a sphere portion (the ball) inserted Into a housing 
(the socket) in the lower end of the fixation screw (5) whose shape is 
complementary of the sphere portion of the ball and socket (52). This 

30 complementary nature of the shape ensures a ball and socket connection 
between the fixation screw (5) and the bar (7). The ball (52) can have a flat 
(520) at Its base. The bar (7) can also have a flat (71), complementary of the 



wo 2005/020829 



9 



PCT/IB2004/002825 



flat (520) at the base of the ball (52), so as to allow a better fixing of the bar 
(7) when screwing the fixation screw (5) of the bar. This mobile link 
authorises some clearance of the ball (52) in relation to the fixation screw (5), 
in rotation around the centre of this ball and socket (52). This ball and socket 

5 connection also allows the flat (71 ) of the bar (7) to remain in contact with the 
flat (520) of the ball and socket (52) without slippage, which avoids 
deteriorating the surfaces in contact, renders the blocking more reliable, and 
reduces the risks of residual stress. In addition, the flat (520) of the ball (52) 
can consist, as represented on figures 5b, 6a and 6b, in a disc (520) 

10 prominent at the periphery of the base of the ball (52). The fact that this disc 
(520) is prominent at the periphery of the base of the ball (52) and thus 
protruding in the duct (20) makes It possible to use it as a stop limiting the 
rotation of the ball (52) in its socket (thus limiting the rotation of the ball in 
relation to the fixation screw). For instance, the disc (520) can be placed as a 

15 stop in the internal surface of the duct (20), on the side opposite to the one 
where the lateral aperture (23) is. This placement of the disc (520) as a stop 
prevents the rotation of the bar (7) around the axis (A4) of the duct (20), 
thanks to the contact between tiie disc (520) of the flat at the base of the ball 
(52) and the flat (71) of the bar (7). The cooBsponding rotation of the head 

20 (2) around the axis (A5) is thus also prevented and it prevents the descending 
of the head (2) in relation to the bar (7).The ball and socket connection (52) 
can be associated with a widening of the duct (20) whose ends have a 
diameter greater than that at the centre of the duct (20), as particularly visible 
in figure 5c. The bar (7) is thus fixed between the ball and socket (52) and 

25 the central part of the duct (20), but has a freedom of movement around its 
longitudinal axis (A4). This freedom of movement can naturally consist In a 
rotation of the bar (7) around the axis (A3) of the duct (22) and/or a rotation of 
the bar (7) around the axis (A4) of the duct (20) and/or a rotation of the bar 
(7) around an axis parallel to the axis (A2) and passing through the point of 

30 intersection between the axes (A3) and (A4). The ball and socket connection 
(52) at the base of tiie fixation screw (5) therefore allows a determined 
clearance of the bar (7) around at least one axis (A4) parallel to the axis of 
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the duct. This clearance allows the bar to follow a conical course with, for its 
summit, the point of intersection between the axes (A3) and (A4) (that 
meaning, for example, the centre of the duct) and bearing an acute angle at 
its summit. 

5 In an altemative of the embodiment, the ball and socket (52) can be 

associated with a mobile base (6) placed between the bar (7) and the duct 
(20). The base (6) is mobile compared to the fixation head (2) and has on its 
upper face, called support face (62), in contact with the bar (7), a shape 
complementary of the external surface of this bar (7), for example in the form 

10 of a cylinder portion, which provides a good contact surface when tightening 
the fixation screw (5) of the bar. This mobile base (6) has a part (61) in the 
shape of a sphere portion, leaning via a complementary contact in a housing 
formed in the wall of the duct (20). By virtue of this spherical contact, the 
mobile base (6) has some freedom of rotation around the centre of its 

15 spherical part (61). On its part (61) in form of a sphere portion the mobile 
base (6) can have one or a plurality of irregularities (610) in its shape co- 
operating with one or a plurality of irregularities in the shape of its housing in 
the duct (20) of the fixation head (2), so as to fomi a stop limiting the 
clearance in rotation of the mobile base. These irregularities (610) can be, for 

20 example, a pin protruding from the mobile base and co-operating with a 
larger dimensioned cavity fomried on the complementary contact surface. On 
the contrary, the pin can be in the head (2), at the housing in the duct (20), 
and protruding into this housing so as to co-operate with a larger 
dimensioned cavity in the base (6), as for example the pin formed by the 

25 screw shown in figure 6b, fixed In the head (2), at the housing in the duct 
(20). This stop, for example, allows avoiding excessive tuming of the mobile 
base (6) and assuring that it properly presents its support facing the bar (7). 
Just as when the ball and socket (52) is associated with a widening of the 
duct (20), the bar (7), clamped between the ball and socket (52) and the 

30 mobile base (6), has a freedom of movement around its longitudinal axis (A4), 
in any direction, for example by a combination of rotations around the axes 
described for the above altemative of the embodiment. The embodiment 
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alternative including the mobile base (6) additionally allows tfiat this freedom 
of movement is restricted thanks to the irregularities (610) co-operating with 
the inregularity (or in-egularities) of the housing in the duct (20) of the head 
(2). 

s Thus, it can be understood that the bar (7) can be inserted and 

blocked in different angular positions inside the duct (20), while providing a 
flat contact surface both with the fixation screw, possibly including the ball 
and socket (52) and with a part of the wall of the widened out duct (20) or 
with the support face (62) of the mobile base (6). It can also be understood 

10 that the invention has the advantage of providing different elements of the 
implant with a complete freedom of movement in relation to one another. 
Indeed, the head (2) has, as previously indicated, a freedom of movement 
around the centre of the olive (3) and the bar (7) has a freedom of movement 
around, for example, the centre of the duct (20), thanks to angular clearances 

15 by rotation around the axes represented in figure 2. Thus, all the possible 
levels of freedom are reached for the position of the head (2) in relation to the 
body (1 ) of the implant and for the bar (7) in relation to the duct (20) of the 
head (2). The combination of these levels of freedom of the head and of the 
bar provide the implant of the present Invention with the advantage of 

20 allowing a clearance, in every direction, of the bar (7) in relation to the body 
(1 ) of the implant. In particular, even when the bar (7) is inserted into the duct 
(20) of the head (2), the position of the bar (7) can be adjusted, for example, 
thanks to a rotation of the head around the axis (Ai) of the body of the 
implant and a rotation of the bar substantially around the axis (A3) of the 

25 channel (22) of the fixation screw. These possible rotations are particularly 
interesting for the reduction of a spondylolistesis, because the natural 
movement of a vertebra during this reduction is substantially circular. It Is 
thus of particular interest to provide the implant vtnth a freedom of movement 
during the reduction. Only an implant as the present invention, combining a 

30 polyaxial head (2) with a bail and socket (52), allows this freedom of 
movement facilitating the reduction of the spondylolistesis. Even when the 
bar (7) is inserted into the duct (20), the Invention allows for a detemiined 
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clearance of the head (2) around the axis of symmetry (Ai) of the osseous 
anchoring means. This clearance allows the head (2) to follow a conical 
course, If the bar (7) inserted Into the duct (20) is not fixed, a cone whose 
base has a perimeter in the shape of a disc or ellipse, whose summit is 
5 located at the centre of the olive (3) and which has an acute angle at its 
summit. The different angular clearances allow to Insert the bar (7) into the 
head (2) with greater ease and to obtain a tightening of the bar in its most 
natural position in relation to the implants, which reduces or cancels out the 
stresses that could remain in the device after tightening. Moreover, the 

10 tightening efforts converge in this way directly to the blocking without having 
to conflict with the rigidity of the bar, and the reliability of ttie blocking is 
therefore improved. The bar Is fixed to the head (2) via screwing of the 
fixation screw (5) in the channel (22) once the bar is in the desired position. 
The fixation olive (3) is constituted of a ring with a tapered and smooth 

15 internal wall, complementary of the smooth tapered part (12) of the body (1 ) 
of the implant. The external wall of the olive (3) is convex and complementary 
of the intemal suri'ace of the fixation ring (21) of the head (2). The olive (3) is 
sectioned at a point (30) of the ring, along the entire height of the latter. The 
minimum diameter of the tapered internal wall of the ring is slightly greater 

20 than the external diameter of the cylindrical part (10) of the body of the 
implant, so that the cylindrical part (10) of the body (1) of the implant can be 
ttireaded Into the olive. The olive (3) is inserted into the fixation ring (21) of 
the head (2) by applying pressure to the olive (3) which compresses thanks 
to the section made along its height, to allow its insertion into the ring (21), 

25 then by releasing the pressure on the olive (3) so as to allow it to dilate in the 
ring (21). The positioning and the retaining of the olive (3) In the ring (21) is 
thus done automatically thanks to the complementary nature between its 
convex external wall of the olive (3) and the concave Intemal surface of the 
ring (21 ) and thanks to the fact that the olive has an external diameter slightly 

30 smaller than the internal diameter of the ring. 

The nut (4) comprises at its centre, and along its height, a threaded 
cylindrical drilling (40), of internal diameter substantially equal to the extemal 
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diameter of the cylindrical part (10) of the body (1) of the implant. The nut (4) 
comprises on Its external wall a plurality of flats (41) allowing to screw the nut 
(4) to the cylindrical part (10) of the body of the Implant using an adapted 
tool, for example a monkey wrench. 

s In a first embodiment represented In figures 1 and 2, the anchoring 

means (1 1 ) of the body (1) of the implant are an extended part comprising a 
thread, which is intended to be screwed into the osseous matter, for example 
at the pedicle or the body of a vertebra, or in the sacrum. To facilitate the 
Installing of the body (1 ) of the implant, the upper part of the cylindrical part 

10 (10) of the body (1 ) of the Implant is fitted with a blind hole (13) with six faces, 
which Is of a complementary nature of a known screwing tool of the implant, 
it is to be noted that thanks to the drilling (40) performed along the entire 
height of the nut (4), this blind hole (13) remains accessible for screwing of 
the osseous anchoring means (11), even when the nut (4) is inserted on the 

15 cylindrical part (1 0) of the body (1 ) of the implant. 

in a second embodiment represented in figures 3 and 4, the anchoring 
means (1 1 ) of the body (1) of the implant are a hook, intended to be hooked 
onto a formal irregularity of the osseous element, such as a pedicle, a blade 
or a vertebrae transversal apophysis. 

20 As aforementioned, the fixation olive (3) is inserted Into the ring (21) of 

the head (2) and stays automatically retained there thanks to the 
complementary nature between the shape of the convex external surface of 
the olive (3) and the concave Internal surface of the ring (21). The fixation 
olive (3) and the head (2) are threaded to the cylindrical part (10) of the body 

25 (1 ) of the implant, as far as the tapered part (1 2) of the body, complementary 
of the tapered Internal surface of the olive (3). The nut (4) is partially screwed 
onto the cylindrical part (10) of the body (1) of the implant, so as to retain the 
head (2) and the fixation olive (3) on the cylindrical part (10) of the body (1) of 
the implant, whilst maintaining their freedom of movement. Thus, the head 

30 (2) can be orientated in any given direction, thanks to its rotation around the 
aforementioned axes (Ai, A2 et A5). At this stage, the different elements of 
the implant do not need to be integrally retained between themselves as the 
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olive (3) automatically holds In the ring (21) and on the tapered part (12) of 
the body (1). The head (2) will therefore be spontaneously vertically stable 
compared to the body (1) of the Implant, only Its orientation, according to the 
different possible angular clearances, requires a screwing of the nut (4) In 
s order to be stabilised. As aforementioned, the blind hole (13) with six faces, 
allowing the screwing of the body (1) of the Implant, remains accessible even 
when the nut (4) is threaded onto the threaded part (10) of the body (1), the 
relative vertical stability of the unit made of the head and the olive on the 
body of the implant will allow to screw the body (1) of the implant driving the 

10 head and the olive. When the bar (7) is fixed, the screwing of the nut (4) on 
the threaded part (10) of the body (1) of the implant will allow, thanks to this 
relative stability of the head and the olive In relation to the body, either the 
rise (the ascension) of the body of the Implant If the latter was too low 
compared to the bar (7), or the lowering of the olive and the head on the 

15 body if the first elements were too high compared to the latter and the bar (7). 
Then the screwing of the nut provokes the contact of the olive on the tapered 
part (12) of the body engendering the dilating of the olive and the blocking of 
the head according to the desired orientation. 

The implant according to the invention is particulariy useful for 

20 reducing the jutting out of a vertebra of the rachls compared to a first 
vertebra. 

In a first embodiment of the method for installing the implant such as 
represented in figures 1 and 2, the body (1) of the implant, fitted with the 
fixation olive (3) the head (2) and the nut (4), is screwed into the jutting out 

25 vertebrae until the duct (20) amves substantially at the same level as a bar 
(7) already fixed In another implant previously fixed to the first vertebrae. The 
bar (7) is then inserted into the duct (20) of the head (2) via the lateral 
aperture (23) and is retained in the duct (20) via a partial screwing of the 
fixation screw (5) in the channel (22) of the head (2). The disc (520) of the flat 

30 at the base of the ball (52) is placed at the contact of the flat (71) of the bar 
(7) and as a stop In Internal surface of the duct (20) of the head (2), on the 
opposite side lateral aperture (23), so as to prevent the lowering (i.e., 
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descending) of the head (2) in relation to the bar (7). Another possibility for 
preventing the descending of the head (2), via a rotation of the bar (7) around 
the axis (A4) and an associated rotation of the head (2) around the axis (A5), 
consists in a complete screwing of the fixation screw (5) which vinll then 

5 prevent any possible rotation of the ball (52) in its socket. Nevertheless, as 
aforementioned, the natural movement of a vertebra during the reduction of a 
spondylolistesis necessitate a freedom pf movement of the implant, 
particularly a freedom of rotation of the head (2) around the axis (Ai) of the 
body (1) and a freedom of rotation of the bar (7) around the axis (A3) of the 

10 channel (22). It is thus better to prevent the lowering of the head (2) by 
placing the ball (52) as a stop in the duct (20), so as to allow the rotations of 
the head (2) and the bar (7) around their two other possible axis. The method 
continues with the partial screwing of the nut (4) on the cylindrical part (10) of 
the body (1) of the implant, so that it comes into contact with the fixation olive 

IS (3). In this manner, the vertical position of the head (2) is retained in relation 
to the body (1) of the implant whilst allowing the movement of the head (2) in 
relation to the body (1) of the implant, around the axes (Ai), (A2) and (A5). 
The head (2) and the fixation olive (3) can not be disengaged from the 
cylindrical part (1 0) of the body (1 ), even If a downward force is applied to the 

20 body (1). The method continues with the screwing of the body (1) of the 
implant in the jutting out vertebra, thanks to the blind hole (13) with six faces. 
The head (2) of the implant being substantially motionless in the vertical 
position compared to the bar (7), thanks to the disc (520) of the ball placed 
as a stop, the traction due to the screwing of the osseous anchoring means 

25 (11) of the body (1) engenders the correcting of the jutting out vertebra, 
thanks to the rise of the body (1) along its axis (Ai), whilst the olive (3) and 
the head (2) stay vertically stable in relation to the bar (7). The vertebra can 
now be retumed to a level chosen by the person implementing the method, 
which is no more than the same as the first vertebra. The reduction of a 

30 spondylolistesis is generally more difficult at the end of its course than at the 
beginning. The screwing of the osseous anchoring means (11) coming with a 
reduction of the jutting out of a vertebra may thus become more and more 
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difficult while the jutting out is reduced. The reduction thus includes a risk of a 
tearing out of the osseous anchoring means (11) from the vertebra. Thus, at 
the end of the reduction, it is better to screw the nut (4) than the osseous 
anchoring means (11), in order to end the rise of the body (1) and the 
5 vertebra. Then, when the vertebra has been brought back to an appropriate 
level, the head (2) is fixed to the body (1) of the implant via complete 
screwing of the nut (4) on the cylindrical part (10) of the body of the implant, 
which engenders the pushing of the fixation olive (3) towards the tapered part 
(12) of the body (1) of the implant. Under this pressure, the fixation olive (3) 

10 undergoes an expansion when its tapered and smooth internal wall starts to 
come into contact with the tapered part (12) of the body (1) of the implant. 
The head (2), whose ring (21) clasps the fixation olive (3), is then blocked in 
the desired position, the internal diameter of the ring (21) being slightly 
greater than that of the fixation olive (3). If it has not already been, the bar Is 

15 then fixed to the head (2) of the implant via complete screwing of the fixation 
screw (5) in the channel (22) of the head (2). 

In a second embodiment of the method for installing the implant such 
as represented in figures 1 and 2, the body (1) of the implant fitted with the 
fixation olive (3), the head (2) and the nut (4), is screwed into the jutting out 

20 vertebrae until the duct (20) arrives substantially at the same level as a bar 
(7) already fixed in another implant previously fixed to the first vertebrae. The 
bar (7) is then inserted into the duct (20) of the head (2) via the lateral 
aperture (23) and is at least retained via screwing of the fixation screw (5) in 
the channel (22) of the head (2). As aforementioned, the disc (520) of the flat 

25 at the base of the ball (52) can be placed at the contact of the flat (71 ) of the 
bar (7) and as a stop in internal surface of the duct (20) of the head (2), on 
the opposite side lateral aperture (23), so as to prevent the lowering (I.e., the 
descending) of the head (2) In relation to the bar (7). This lowering can also 
be prevented by a complete screwing of the fixation screw (5), so as to block 

30 the ball and socket (52) and thus prevent the rotation of the bar (7) in the 
duct, because of the contact between the flat (71 ) of the bar (7) and the flat 
(520) of the bail (52). We then continue to screw the body (1) of the implant 
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into the jutting out vertebrae to lower it by a distance cliosen by the person 
implementing the method, and which corresponds to no more than the gap of 
the jutting out vertebrae compared to the first vertebrae. The nut (4) is then 
completely screwed down, which results in rising the implant, and therefore 
s the jutting out vertebrae, by the distance travelled by the implant once the bar 
(7) was introduced in the duct (20) of the head, therefore moving it said 
distance. This embodiment of the method can be chosen when the Initial 
jutting out of the vertebra is not very big and the length of the cylindrical and 
threaded part (10) of the body is sufficient for reducing the spondylolistesis. 

10 This embodiment has the advantage to limit the risks of tearing out the 
osseous anchoring means (11) from the vertebra since their screwing in the 
osseous matter is performed in the absence of the constraints due to the 
vertical stability of the head (2). As long as the nut (4) is simply in contact 
with the fixation olive (3), this correcting of the vertebrae is perfonned by the 

15 traction produced by the bar (7) on the head (2) under the effect of the 
screwing of the nut (4), thanks to the stability of the olive (3) and therefore of 
the head (2), in relation to the body (1), thanks to the contact between the flat 
(71) of the bar (7) with the stop formed by the disc (520) of the ball, as 
aforementioned. The screwing of the nut (4) thus corrects the position of the 

20 vertebra and the body (), via rising of the body (1) along Its axis (Ai), whilst 
the olive (3) and the head (2) stay vertically stable in relation to the bar (7) 
and then engenders the fixing of the head (2) onto the body (1 ) of the Implant 
via expansion of the fixation olive (3) which produces the blocking of the 
head (2) in the desired position. If it has not already been, the bar (7) is then 

25 fixed to the head (2) of the implant via complete screwing of the fixation 
screw (5) in the channel (22) of the head (2). 

In a third embodiment of the method for installing the implant such as 
represented in figures 3 and 4, the body (1) of the implant, fitted with the 
fixation olive (3), the head (2) and the nut (4), is hooked to a formal 

30 irregularity of the jutting out vertebrae, thanks to the hook of the body (1) 
visible in figures 3 and 4. The bar is then Inserted into the duct (20) of the 
head (2) via the lateral aperture (23) and is at least retained, even fixed, via 
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screwing of the fixation screw (5) in the channel (22). The method continues 
with the screwing of the nut (4), which results in rising the body (1) of the 
implant, and thus the jutting out vertebrae, by moving it to a level chosen by 
the person implementing the method, which is no more than the first 
s vertebrae, and as long as the nut (4) is simply In contact with the fixation 
olive (3), then engenders the fixing of the head onto the body (1) of the 
implant via expansion of the fixation olive (3) which produces the blocking of 
the head (2) in the desired position. If it has not already been, the bar is then 
fixed to the head (2) of the implant via complete screwing of the fixation 

10 screw in the channel (22) of the head (2). 

In these three embodiments of the method, the raising of the jutting 
out vertebrae to a level chosen by the person implementing the method, 
performed according to a curve, the polyaxiality of the connection between 
the body (1) of the implant and the head (2), via the possibility of rotation 

15 around the axes (Ai), (A2) and (A5), is then entirely suitable. If the fixation 
screw (5) does not comprise a flat at its base but instead a bail and socket 
(52), possibly associated to a mobile base (6) placed between the bar (7) and 
the duct (20), the implant is provided with a double polyaxiality allowing to 
further reduce the stresses on both the rachis and the bar, thanks to the 

20 possibilities for rotating the head (2) around the axes (Ai), (A2) and (A5), even 
when the bar (7) is inserted in the duct (20) of the head (2). 

It should be clear to the specialist in the art that the present invention 
enables embodiments in many specific forms without moving it away from the 
field of application of the invention as claimed. Consequently, the present 

25 embodiments must be considered as illustrative, but can be modified In the 
field defined by the Import of the attached claims and the invention should not 
be limited to the details provided above. 
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CLAIMS 

1. Osseous anchoring implant comprising a body equipped with 
osseous anchoring means (11) and a head (2) bearing fixation means 
capable of receiving and fixing at least one bar (7), in particular of 

5 osteosynthesis, the head (2) of the implant being traversed by at least one 
duct (20) receiving the bar (7) through a lateral aperture (23) and by a 
threaded channel (22) having an axis not parallel to the axis of the duct (20) 
and receiving a fixation screw (5) of the bar, the implant being characterised 
in that it comprises fixation means of the head (2) on a pari: (10) of the body 

10 (1) of the implant extending along the osseous anchoring means (11), these 
fixation means of the head (2) consisting in a portion of the head (2) which 
forms a ring (21) into which is inserted a fixation olive (3) threaded onto the 
part (10) of the body (1) of the implant extending along the osseous 
anchoring means (11) and allowing, prior to blocking and fixing, at least a 

IS detemnined clearance of the head (2) around at least one axis (A2. As) not 
parallel to the axis (Ai) of symmetry of the osseous anchoring means (11), 
and in that the fixation screw (5) of the bar comprises a ball and socket (52) 
at its base allowing at least a determined clearance of the bar around at least 
one axis (A4) parallel to the axis of the duct (20), the fixation means of the 

20 head (2) and the ball and socket (52) of the fixation screw (5) of the bar 
allowing a detemnined clearance of the head (2) around the axis (Ai) of 
symmetry of the osseous anchoring means, even when the bar (7) is inserted 
into the duct (20). 

2. Osseous anchoring implant set forth in claim 1 , wherein the inside 
25 diameter of the ends of the duct (20) of the head (2) is greater than the inside 

diameter of the centre of the duct (20), which confers a widened out profile to 
the duct allowing, in association with the ball and socket (52) at the base of 
the fixation screw (5), a determined clearance of the bar around the axis of 
the duct. 
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3. Osseous anchoring implant set forth in claims 1 and 2, wherein the 
head (2) is equipped with a ring (21 ), which is placed on the other side of the 
head (2) in relation to the duct (20), and in that the part (10) of the implant 
extending along the osseous anchoring means (11), which is threaded 
5 through a fixation olive (3). itself threaded through a ring (21), is cylindrical 
and threaded and extends, widening out from the cylindrical part towards the 
anchoring means (11), by a tapered part (12), complementary of a tapered 
internal surface of the fixation olive (3) which is sectioned at a point (30) 
along its entire height. 

10 4. Osseous anchoring implant set forth in claim 3, wherein the extemal 

surface of the fixation olive (3) is convex and complementary of a concave 
internal surface of the ring (21), the extemal diameter of the olive (3) being 
slightly less than the internal diameter of the ring (21), so that the olive (3), 
compression inserted into the ring (21 ) thanks to the section (30) of the olive 

IS (3) along its entire height, allows a retaining of the head (2) on the olive (3), 
whilst allowing the orientation and the detemnined clearance of the head (2) 
around at least one axis parallel to the axis (Ai) of symmetry of the osseous 
anchoring means (11). 

5. Osseous anchoring implant set forth in claim 4, wherein a nut (4) 
20 has, along its entire height, a threaded drilling (40) intended to be screwed to 

the cylindrical part (10) of the implant which Is threaded so as to initially 
provoke, either the rise of the body (1 ) of the Implant up to the bar (7), or the 
descending of the olive (3) and the head (2) onto the body (1) of the implant, 
according to the relative positions of the head (2), the olive (3) and the body 
25 (1 ) in relation to the bar (7), then secondly, the leaning of the olive (3) on the 
tapered part (12) of the implant, which engenders the expansion of the 
fixation olive (3), and thus the blocking of the head (2) in the desired position. 

6. Osseous anchoring implant set forth in claim 5, wherein the nut (4) 
is equipped with flats capable of co-operating with a tool adapted to the 

30 screwing of the nut to the threaded cylindrical part (1 0) of the implant. 
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7. Osseous anchoring implant set fortii in any of claims 1 to 6, wherein 
the osseous anchoring means (11) are a hook. 

8. Osseous anchoring implant set forth in any of claims 1 to 6, wherein 
the osseous anchoring means (1 1 ) are a threaded part. 

5 9. Osseous anchoring implant set forth in any of claims 1 to 8, wherein 

the cylindrical part (10) of the body (1) of the implant is equipped, at its end 
opposite the osseous anchoring means (11), with a blind hole with six faces 
capable of co-operating with a tool adapted to the screwing of the implant. 

10. Osseous anchoring implant set forth in any of claims 3 to 9, 
10 wherein the ball and socket (52) of the fixation screw (5) of the bar comprises 

a flat (520) at its base. 

11. Osseous anchoring implant set forth in any of claims 1 to 10, 
wherein the flat at the base of the ball and socket (52) of the fixation screw 
(5) of the bar consists in a disc (520) prominent at the periphery of the ball 

IS (52) and can be used as a stop limiting the movement of the ball (52) in 
relation to the fixation screw (5) of the bar. 

12. Osseous anchoring implant set forth in any of claims 1 to 11, 
wherein the ball and socket (52) at the base of the fixation screw (5) of the 
bar is associated with a mobile base (6) located between the bar (7) and the 

20 duct (20) in a housing in the duct, this base facilitating, prior to blocking and 
fixing of the bar (7), the detemiined clearance of the bar (7) around at least 
one axis (A4) parallel to the axis of the duct (20). 

13. Osseous anchoring implant set forth in claim 12, wherein the 
mobile base (6) has irregularities (610) in its shape, co-operating with 

25 in'egularities in the shape of the duct (20), so as to restrict the movement of 
the base (6) In its housing. 

14. Method for preparing out with the body prior to the implanting of an 
osseous anchoring implant comprising a threaded part (11) extended by a 
smooth tapered part itself extended by a threaded cylindrical part (10), said 

30 cylindrical part being threaded through a fixation olive (3) itself threaded In a 
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head (2) equipped with a duct (20) receiving a bar (7) by a lateral aperture 
(23) and with a channel (22) receiving a fixation screw (5) provided with a ball 
and socket (52) at its base, the fixation olive (3) and the head (2) being 
retained by a nut (4) screwed to the c^indrical part (10), the ball and socket 
s (52) being provided, at its base, with a flat (520) consisting in a disc which is 
prominent at the periphery of the base of the ball and can thus be used as a 
stop limiting the rotation of the ball (52) in relation to the fixation screw (5), 
the method being characterised in that it comprises at least the following 
successive steps: 

10 - the insertion of the bar (7), via the lateral aperture (23), into the duct 

(20) in which it is at least retained via a partial screwing of a fixation screw 
(5): 

- the positioning of the flat (520) at the base of the ball (52) as a stop in 
the duct (20), on its internal surface opposite to the lateral aperture (23), in 
15 order to prevent a rotation of the bar (7) in the duct (20), thanks to the contact 
of this flat (520) of the ball (52) with a flat (71) on the bar (7) and, 
consequently prevent, the descending of the head (2) in relation to the bar 
(7); 

-the partial screwing of the nut (4) on the cyljndrical part (10) of the 
20 implant, so that the nut (4) comes into contact with the fixation olive (3), so as 
to prevent a disengagement of the fixation olive (3) and the head (2) from the 
cylindrical part (10) of the implant, whilst allowing the movement of the head 
(2) of the implant around at least the axis (Ai) of symmetry of the osseous 
anchoring means (1 1 ), in the expectation of the screwing of the osseous 
25 anchoring means (11) which will provoke the rise of the body (1) and the 
vertebra, followed by the screwing of the nut (4) which will end the rise of the 
body (1 ) and the vertebra and will then block the head (2) and the body (1) in 
the desired position. 

15. Method for preparing out with the body prior to the implanting of an 
30 osseous anchoring implant comprising a threaded part (11) extended by a 
smooth tapered part Itself extended by a threaded cylindrical part (10), said 
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cylindrical part being threaded through a fixation olive (3) Itself threaded in a 
head (2) equipped with a duct (20) receiving an bar (7) by a lateral aperture 
(23) and with a channel (22) receiving a fixation screw (5) provided with a ball 
and socket (52) at its base, the fixation olive (3) and the head (2) being 
s retained by a nut (4) screwed to the cylindrical part (10), the ball and socket 
(52) being provided, at its base, with a flat (520) consisting in a disc which is 
prominent at the periphery of the base of the ball and can thus be used as a 
stop limiting the rotation of the ball (52) In relation to the fixation screw (5), 
the method being characterised In that it comprises at least the following 
10 successive steps: 

- the insertion of the bar (7), via the lateral aperture (23), Into the duct 
(20) In which it is at least retained via a partial screwing of a fixation screw 
(5): 

- the positioning of the flat (520) at the base of the ball (52) as a stop in 
15 the duct (20), on its internal surface opposite to the lateral aperture (23), in 

order to prevent a rotation of the bar (7) in the duct (20), thanks to the contact 
of this flat (520) of the ball (52) with a flat (71) on the bar (7) and, 
consequently prevent, the descending of the head (2) In relation to the bar 
(7); 

20 -the partial screwing of the nut (4) on the cylindrical part (10) of the 

implant, so that the nut (4) comes Into contact with the fixation olive (3), so as 
to retain the vertical position of the cylindrical part (10) of the implant, in 
relation to the head (2), whilst allowing the movement of the head (2) of the 
implant around at least the axis (Ai) of symmetry of the osseous anchoring 

25 means (1 1 ), in the expectation of the complete screwing of the nut (4) which 
will provoke the rise of the body (1) and the vertebra and will then block the 
head (2) and the body (1 ) in the desired position. 

16. Method set forth in any of claims 14 and 15, wherein the steps of 
the partial screwing of the fixation screw (5) and the positioning of the flat 
30 (520) at the base of the ball (52) as a stop In the duct (20), on Its intemal 
surface opposite to the lateral aperture (23), can be replaced by a step of a 
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cxjmplete screwing of the fixation screw (5), so as to prevent any moven^ient 
of the ball (52) and the bar (7) and, consequently, prevent the descending of 
the head (2) in relation to the bar (7). 
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